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[57) ABSTRACT

A filing machine for supplying predetermined quanti-
ties of liquid is disclosed. The filling machine comprises
a measuring chamber, a float positioned with clearance
In the chamber and adapted to move up and down in at
least a portion of the chamber with the level of liquid in
the chamber, an abutment positioned in the chamber
above the float for limiting the upper movement of the
float in the chamber, and a seal adjacent the abutment
for sealing against the chamber, the seal being arranged
such that it can be moved into and out of sealing en-
gagement with the chamber without disassembly of the
filling machine thereby facilitating cleaning of the ma-
chine.

773

21 Claims, 9 Drawing Figures
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1
FILLING MACHINE

This application is a continuation-in-part of applica-
tion Ser. No. 293,859 filed Aug. 18, 1981, now aban-
doned.

The present invention relates to a filling machine for
supplying predetermined quantities of liquid to contain-
ers, for example. In particular, the invention relates to
an improved filling machine which reduces problems of
contamination when liquids which must be of high pu-
rity are measured and supplied and which permits the
entire measuring chamber of the filling machine to be
cleaned without disassembly or extensive special adjust-
ment of the components of the machine.

Contamination of the liquid being measured and sup-
plied is a problem associated with the use of known
filling machines. This problem is of particular concern
where the filling machines are used in dispensing mate-
rials which must be of high purity, such as pharmaceuti-
cal drugs and medicines. When several such matenals
must be successively dispensed from the same filling
machine, the filling machine must be cleaned or steril-
ized after each of the respective materials ts dispensed
to avoid contamination.

Many known filling machines for dispensing mea-
sured amounts of liguid employ a piston within a mea-
suring cylinder for discharging liquid from the cylinder.
During the discharge stroke, the pistons are typically
driven by fluid pressure or a piston rod. Examples of
such known devices are shown in U.S. Pat. Nos.
2,978,149 and 3,439,835. In these known filling ma-
chines, a seal in the form of an O-ring 1s provided be-
tween the piston and the cylinder to prevent fluids from
bypassing the piston during its operation. While such
known filling machines are satisfactory for dispensing
many different liquids, these machines may be problem-
atical where the materials to be dispensed must be of
high purity, such as pharmaceutical drugs and medi-
cines. In this latter case, problems with contamination
may occur because of the presence of crevices about the
O-ring seals which tend to trap liquid. Further, when
several different materials of high purity must be suc-
cessively dispensed into containers from the same filling
machine, the O-ring seals about the piston do not permit
through-cleaning of the entire system without disassem-
bly. In an attempt to avoid this last-mentioned problem,
tn one prior art filling machine, U.S. Pat. No. 3,693,640,
a widened portion is provided at one end of the cylinder
so that when the piston 1s moved into the widened area,
a cleaning agent can flow around the peripheral surface
of the piston. However, in the case where an O-ring seal
is provided about the piston, material may remain
trapped in crevices adjacent the O-ring even after such
a through-cleaning.

An object of the present invention is to provide a
filling machine for supplying predetermined quantities
of hiquid wherein the aforementioned problems associ-
ated with known filling machines are avoided.

This and other objects of the present invention are
attained by providing a filling machine for supplying
predetermined quantities of liquid comprising measur-
ing chamber means, float means positioned with clear-
ance in said chamber means and adapted to move up
and down in at least a portion of said chamber means
with the level of liquid in said chamber means, abutment
means positioned in said chamber means above said
float means for limiting the upward movement of said
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float means in said chamber means, and seal means adja-
cent said abutment means for sealing against said cham-
ber means, the seal means being arranged such that 1t
can be moved into and out of sealing engagement with
the chamber means without disassembly of the filling
machine thereby facilitating cleaning of the machine.

Float-controlled filling machines are, per se, known,
for example, see U.S. Pat. No. 3,194,434, However, in
this known filling machine the volume of the measuring
chamber is fixed, and 1t 1s necessary to employ addi-
tional control circuitry such as the use of a switching
device actuated by the breaking of a beam of hight by
the float to control the volume dispensed.

In one known measuring and dispensing apparatus,
U.S. Pat. No. 1,815,039, a float with limited movement
1s employed in combination with a movable disk or
partition spanning the cylindrical bore of the measuring
chamber. By adjusting the position of the partition in
the chamber the volume of liquid dispensed in a single
operation of the apparatus may be varied. The partition
1s provided with water-tight packing between its pe-
riphery and the wall of the measuring chamber. This
apparatus i1s used for measuring and dispensing water
for concrete mixers. However, where liquids of high
purity must be dispensed, the device would be prone to
the same problems discussed above with respect to
other known devices in that material could be trapped
in and around the seal or packing between the partition
and the chamber wall and in that this packing would
prevent a complete through-cleaning or sterilizing of
the system.

In contrast, according to the present invention, a seal
means is provided which can be moved into and out of
sealing engagement with the chamber without disas-
sembly of the filling machine thereby facilitating clean-
ing of the machine. The seal means preferably com-
prises an elastomeric member. The float means 15 con-
figured to act as a valve at least at the upper end of its
travel in the measuring chamber means such that the
float means cooperates with the seal means and the
abutment means to effectively close the upper end of
the measuring chamber means to prevent any further
increase in the level of liquid in the chamber means.

According to a further feature of the imnvention the
seal means is arranged such that at least the outer edge
portion of the seal means extends downwardly and
outwardly at least when the seal means is out of sealing
engagement with the chamber means so that the seal
means is self-draining.

In a first, preferred embodiment of the invention the
seal means is carried by the abutment means and seals
against the chamber means in response to the upward
movement of the float means. In particular, 1n this em-
bodiment the seal means is secured at a radially inner
portion thereof against a first downwardly and out-
wardly extending surface of the abutment means, a
radially outer portion of the seal means being spaced
from a second downwardly and outwardly extending
surface of the abutment means. The float means
contacts the radially outer portion of the seal means
during its upward movement and moves the outer por-
tion into sealing engagement with the chamber means
and the second surface of the abutment means. The first
and second surfaces of the abutment means form and
obtuse angle with one another.

The filling machine according to a second disclosed
embodiment of the invention comprises an adjustable
support means for supporting the seal means adjacent
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the abutment means. The support means is adjustable
between a first position where the seal means 1s sup-
ported so that it is in sealing engagement with the cham-
ber means and a second position where the seal means 1s
supported so that it is out of sealing engagement with 3
the chamber means. The adjustable support means ex-
tends through a passage formed in the abutment means
and to a location outside of the chamber means so that
the seal means can be moved into and out of engage-
ment with the chamber means without disassembling 10
the filling machine.

Additional features of the invention include the pro-
vision of means for adjusting the position of the abut-
ment means and the measuring chamber means to vary
the volume of liquid supplied by the filler machine.
When valving at both ends of the chamber means is
desired, the float means may be configured to act as a
valve at both ends of its travel in the chamber means. In
this case the upper and lower surfaces of the float means
are both convex.

Another arrangement according to the invention
includes an additional float means in the bottom of the
chamber means. The additional float means is config-
ured to act as a valve at the lower end of its travel in the
measuring chamber means to close the lower end of the
measuring chamber means. In this form of the invention
means are provided for limiting the downward move-
ment of the float means in the chamber means and for
limiting the upward movement of the additional float .,
means in the chamber means. The means for limiting
such movement include, according to one form of the
invention, a stop screen positioned across the chamber
means. In another form of the invention the means limit-
ing such movement includes a link suspension means 44
extending between the float means and the abutment
means or the bottom of the chamber means.

These and other objects, features and advantages of
the present invention will become more apparent from
the following description when taken in connection 4
with the accompanying drawings which show, for pur-
poses of illustration only, several embodiments in accor-
dance with the invention, and wherein:

FIG. 1 is a schematic side view of a filling machine
according to one embodiment of the invention; 45
FIG. 2 is a partial cross-sectional view of the filling
machine showing FIG. 1 illustrating the arrangement of
the measuring chamber with float, abutment and seal

therein;

FIG. 3 is a top view of the measuring chamber ar- sg
rangement illustrated in FI1G. 2;

FIG. 4A is a schematic side view, partially In cross
section, of the measuring chamber of FIG. 2, particu-
larly illustrating the biased position of the elastomeric
seal; 55

FIG. 4B is a schematic side view, partially in cross
section, of the measuring chamber of FI1G. 2, particu-
larly illustrating the normal position of the elastomeric
seal:

FIG. 5 is a schematic side view, partly in cross sec- 60
tion, of a measuring chamber with an abutment, seal and
adjustable support for the seal according to a second
embodiment of the invention, particularly illustrating
the seal in a working position;

FIG. 6 is a schemalic side view, partially in cross 65
section, of the measuring chamber shown in FiG. S
where the seal and support therefor are shown in a
position for cleaning;
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FIG. 7 is a schematic side view, partially in cross
section, of another form of the filling machine of the
invention wherein separate floats are provided at the
top and bottom of the measuring chamber for respective
valving of the ends of the chamber; and

FI1G. 8 is a schematic side view, partially in cross
section, of an additional form of the filling machine of
the invention wherein separate floats are provided at
the top and bottom of the measuring chamber for re-
spective valving of the ends of the chamber and
wherein a removable main chamber 1s provided to per-
mit substitution of another main chamber of different
volume so as to vary the volume of liquid supplied by
the filling machine.

Referring now to the drawings wherein like refer-
ence numerals are used throughout the various views to
designate like parts, a filling machine 1 for supplying
predetermined quantities of liquid is shown. The ma-
chine may be used for filling containers 2 with a prede-
termined amount of a liquid product. The filling ma-
chine as shown in FIGS. 1-4B comprises a filling unit 3
including a measuring chamber in the form of a cylinder
4, a float § positioned with clearance in the cylinder and
adapted to move up and down in the cylinder with the
level of liquid in the cylinder, an abutment 6 positioned
with clearance in the cylinder above the float 5 for
limiting the upward movement of the float in the cylin-
der, and a seal 7 which is arranged such that it can be
moved into and out of sealing engagement with the
measuring chamber without sealing against the cylinder
disassembly of the filling machine thereby facilitating
cleaning of the machine.

The seal 7 shown in FIGS. 2, 4A and 4B 1s an annular
elastomeric member which is carried by the abutment 6
and seals against the cylinder of the measuring chamber
and the float in response to the upward movement of
the float. In particular, the seal 7 is secured at a radially
inner portion thereof against a first downwardly and
outwardly extending surface 9 of the abutment by
means of a clamping plate 11 which is fastened to the
abutment 6 by means of bolts 12. A radially outer pro-
portion of the seal 7 is spaced from a second down-
wardly and outwardly extending surface 10 of the abut-
ment.

The first and second surfaces 9 and 10 of the abut-
ment form an obtuse angle with one another. The float
§ contacts the radially outer portion of the seal 7 during
its upward movement and moves this outer portion nto
sealing engagement with the cylinder and the second
surface 10 of the abutment. Because the seal 7 1s elasto-
meric, when the float 5§ moves away from the abutment
6, the radially outer portion of the seal returns to its
normal position as shown in FIG. 4B. In this position,
the seal is out of contact with the cylinder wall so that
during cleaning or sterilizing, for example, steam can
readily pass the abutment to clean the entire length of
the cylinder without adjustment of the abutment. When
the seal 7 is contacted by the upper peripheral portion
of the float 5, the radially outer portion of the seal piv-
ots about the point A at the intersection of the first and
second downwardly and outwardly extending surfaces
9 and 10 so that the outer edge of the seal moves into
sealing engagement with the cylinder as shown in FIG.
4A. In this position, the float 5, which is in sealing en-
gagement with the seal 7, and the seal 7 effectively close
the upper end of the cylinder adjacent the abutment to
prevent any further increase in the level of liquid in the
cylinder. Thus, the volume of liquid which may be
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introduced into the cylinder ts determined by the posi-
tion of the abutment 6 within the cylinder.

The seal 7 is formed of an elastomeric such as silicon
rubber, Viton, etc. The specific material chosen de-
pends on the solution which is to be dispensed. The float
S is preferably made of a plastic material and may be a
hollow plastic member. For accurate metering, the
weight of the float should be selected in accordance
with the specific gravity of the liquid dispensed so that
the float will float on the surface of the hiquid to be
dispensed but be submerged to the outer edge of the
float in said liquid. The width of the float should be less
than that of the cylinder 4. For example, with a three
inch diameter cylinder, a float which is 2§ inches in
diameter may be used.

For adjusting the position of the abutment 6 and,
accordingly, the volume of the measuring cylinder be-
neath the abutment, a threaded sleeve 13 1s provided at
the top center of the abutment. The threaded sleeve is
received in a threaded bore 14 provided in a top end
plate 15 on the cylinder. A rod 16 is nonrotatably, but
longitudinally slidably, connected to the sleeve 13 at its
lower end. In particular, the lower end of the rod 16 is
received in a slot 21 which traverses the entire width of
the sleeve 13. A pin 38 is mounted on the rod 16 at right
angles thereto. The pin 38 cooperates with the side
walls of the slot 21 in sleeve 13 to prevent relative rota-
tion of the sleeve and rod. The upper end of the rod 16
is nonrotatably secured to an adjusting knob 17. With
this arrangement, the knob 17 can be rotated to raise or
lower the position of the abutment 6 within the cylinder
and thus to vary the working volume of the measuring
cylinder of the amount of liquid dispensed in a single
operation of the filling machine.

The upper end of the sleeve 13 and the connecting
rod 16 are enclosed within a chamber 18 for conveying
gas exiting from the cylinder during filling of the cylin-
der with liquid and entering the cylinder during dis-
charge of the liquid from the cylinder. The passage for
gas exiting and entering the cylinder includes a nozzle
or inlet 19 in the chamber 18, bores 20 formed in the
sleeve 13 and extending from the inside of the chamber
18 to the longitudinal slot 21 formed in the sleeve 13 and
communicating with the measuring cylinder above the
float 5 and the abutment 6. A bore 39 is also formed in
the abutment 6. The bore 39 is in communication with
the slot 21 to allow gas to enter and exit at a point below
the abutment 6. As depicted in FIGS. 1, 2, 4A and 4B,
the upper and lower surfaces 22 and 23 of the float 5 are
convex. As noted previously, the upper surface 22 of
the float cooperates with the seal 7 and abutment 6 to
act as a valve at the upper end of its travel in the cylin-
der. The lower end of the cylinder 4 is provided with an
end plate 24 having a sealing member 25 which cooper-
ates with the lower surface 23 of the float § in this em-
bodiment so that the float also acts as a valve at the
lower end of its travel in the cylinder 4. At the bottom
the float 5 seals the cylinder from the passage 26 pro-
vided in the end plate 24 for ingress and egress of liquid
from the measuring cylinder.

A source of liquid to be measured and dispensed by
the filling machine 1 to containers 2 is provided in a
supply container 27. The liquid from the supply 27 is
conveyed through a valve 28 to the passage 26 and
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measuring cylinder 4. During the discharge stroke of 65

the filling machine, liquid is discharged from the mea-
suring cylinder by way of the passage 26 and a valve 29
to a container 2 to be filled. In this embodiment, the
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supply of liquid to be dispensed is maintained under
pressure in the container 27 so that when air pressure is
released above the float 5§, liquid to be dispensed 1s
conducted through the valve 28 and into the measuring
cylinder until the float § makes sealing contact with the
seal 27 and forces the same into sealing engagement
with the cylinder 4 as shown in FIG. 4A. At this time a
flow meter 30 senses the reduction in air flow exiting
from the cylinder 4 due to the valve closing effect of
seal 7 and float §. The signal from the flow meter 30 is
used to actuate a pilot valve 31 which in turn controls a
power valve 32. The power valve 32 opens the line of
communication from a source of filtered air represented
by the arrow in FIG. 1, to the nozzle 19 and the cylin-
der 4 on the upper side of the float 5. The power valve
also closes valve 28 and opens valve 29. The air pressure
is controlled by regulators 34 and 35. In this way, dur-
ing the discharge stroke, the valve 28 from the supply 1s
closed and the valve 29 to the discharge outlet and
container 2 is opened. Air pressure forces the liquid n
the cylinder 4 from the cylinder by way of the passage
26 and discharge valve 29. When the float 5 reaches the
bottom of the cylinder 4 the lower surface 23 of the
float seats against the upper surface 28 of member 24 to
effectively close the cylinder and resist further inflow of
pressurized air. At this point, the flow meter 30 again
detects the change in the air flow rate entering the
cylinder 4. The signal from the flow meter is used to
actuate the pilot valve 31 which in turn controls the
power valve 32 so that the valve 29 is closed and the
valve 28 opened to again supply liquid to the cylinder 4.
Air exiting from the cylinder during filling thereof with
liquid is released by means of a quick exit valve 36, for
example.

The filling machine of the present invention can also
be operated using a vacuum to pull liquid into the cylin-
der 4 from the supply 27. In such a case, the liquid in the
supply 27 need not be pressurized aside from the provi-
sion of atmospheric pressure thereon. With such a fill-
ing mode, the vacuum is merely released above the float
5 when discharge is desired so that atmospheric pres-
sure and gravity or air pressure empty the liquid from
the cylinder 4 into the container 2.

According to a second embodiment of the invention
illustrated in FIGS. 5 and 6 of the drawings, the elasto-
meric seal member 107 is supported adjacent the abut-
ment 106 by means of an adjustable support 140. The
support 140 is adjustable between a first, working posi-
tion where the seal 107 is supported so that it 1s in seal-
ing engagement with the cylinder 4 of the measuring
chamber (FIG. 5), and a second position where the seal
107 is supported so that it is out of sealing engagement
with the chamber as shown in FIG. 6. This last-men-
tioned position of the sealing member 107 is for cleaning
as by steaming, for example.

The adjustable support 140 is formed by a hollow rod
which extends from an area beneath the abutment 106
through the abutment, threaded sleeve 13, holiow rod
16 and adjusting knob 17. The lower end of the adjust-
able support 140 is flanged at 141 for supporting the seal
107 adjacent the abutment 106. The upper end of the
adjustable support 140 is threaded over a predetermined
length at 142. A nut 143 is provided to permit adjusting
the height or position of the adjustable support between
the first and second position as referred to above.

In the first position the seal 107, which has a diameter
greater than that of the cylinder 4 of the measuring
chamber, is positioned so that its outer edges sealingly
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engage the cylinder 4. In this position the adjustable
support 140, which passes through a central aperture of
the seal 107, is slightly higher than the outer edges of
the seal 107 so as to resiliently bias the seal against the
lower peripheral surface 144 of the abutment and also a
plurality of spaced apart shoulders 145 which are
formed on the underside of the abutment. When the
adjustable support 140 is moved to its second position
by turning the nut 143, the central portion of the seal
107 is raised so that the outer peripheral edge of the seal
107 moves out of sealing engagement with the measur-
ing chamber. In particular, as shown in FIG. 6, the
outer peripheral portion of the seal 107 is actually canti-
levered about point B on the shoulders 145. In this way
a channel 146 is formed along the upper stde of the seal
107 between the seal and the abutment 106. During
cleaning the cleaning substance such as steam flows
through the adjustable support 140 and out the aper-
tures 147 therein communicating with the channel 146.
In this way the upper side of the seal, which is self-
draining, can be cleaned. Steam enters the adjustable
support 140 by means of holes therein which are 1n
communication with the longitudinal slot 21 and bores
20 in the threaded sleeve 13.

The arrangement shown in FIGS. § and 6 offers the
advantage as compared with that shown in FIGS. 1
through 44 of preventing splashing of the liquid in the
measuring chamber above the seal during filling of the
chamber. Such splashing is objectionable when dispens-
ing certain types of liquids. Once the desired number of
predetermined quantities of liquid has been dispensed,
the seal 107 can be moved out of sealing engagement
with the chamber without disassembly of the filling
machine by means of the adjustable support 140 thereby
facilitating cleaning of the machine.

In the form of the invention illustrated in FIG. 7 of
the drawings, the float 105 acts as a valve only at the
upper end of its travel since the filling machine includes
a link suspension 149 extending between the float and
the abutment 6 illustrated only generally. The filling
machine in FIG. 7 further comprises an additional float
155 in the bottom of the chamber. The additional float
155 is configured to act as a valve at the lower end of its
travel in the measuring chamber to close the lower end
of the measuring chamber in cooperation with sealing
member 25. The upper movement of the float 155 is
limited by means of a link arrangement 156 similar to
link suspension 149. In particular, each float 105 and 155
is provided with a projecting member 1350 and 137,
respectively, which is slidably recetved In a screen or
perforate support 151, 138. If the seal member em-
ployed in the filling machine is of the type disclosed in
FIGS. 1 through 4B, the support 151 may be directly
connected to the abutment 6. On the other hand, if a seal
member of the type disclosed in FIGS. § and 6 1s em-
ployed, the support 151 may be directly connected to
the lower end of the adjustable support 140 at flange
141. The use of a screen or perforated support permits
air or cleaning fluid to enter and exit the measuring
chamber. The support 158 may be a plurality of spaced
projections which extend outwardly to cooperate with
the transverse member 159 at the lower end of the pro-
jection 157 on the float 133.

The arrangement in FIG. 7 is particularly advanta-
geous in that the central portion of the chamber of the
filling machine can have many different forms, if de-
sired, since the chamber walls do not have to guide a
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float during its travel from one end of the measuring
chamber to the other.

A second advantage of the arrangement of FIG. 7 is
that it permits the use of a measuring chamber having a
removable main chamber and an upper chamber
wherein the abutment is located. The main chamber is
removable so that another main chamber of different
volume can be used with the filling machine so as to
vary the volume of liquid supplied by the filling ma-
chine.

An example of this last-mentioned form of the inven-
tion is i1llustrated in FIG. 8 wherein the filling machine
includes a removable main chamber 160 and an upper
chamber 161. The abutment 162 and float 163 are lo-
cated in the upper chamber 161. The main chamber 160
is removable so that another main chamber of different
volume can be used with the filling machine so as to
vary the volume of liquid supplied by the filling ma-
chine. An additional float 164 is provided in a lower
chamber 165 of the measuring chamber. Instead of the
link mechanisms of the type disclosed in FIG. 7, the
floats 163 and 164 are retained in their respective cham-
bers by means of screens 166 and 167 extending across
the measuring chamber at the junctions of the upper and
lower chambers with the removable main chamber. The
threaded sleeve 13, shown only generally, connected to
the abutment 162 also permits adjusting the volume of
the upper chamber as discussed above.

Because the seal according to the invention i1s angled
downwardly and outwardly in its peripheral area, 1t 1s
self-draining and does not collect residual liquid in use
so that problems with contamination in dispensing hg-
uids which must be of high purity are avoided. Also,
because the seal may be readily moved into and out of
sealing engagement with the measuring chamber,
through-cleaning of the entire measuring cylinder is
possible without disassembly or the need for a widened
area at one end of the measuring chamber. The arrange-
ment also permits cleaning or sterilizing operations of
the entire measuring chamber, that is, both above and
below the abutment without the need for disassembling
the filling machine components. This is particularly
advantageous in that the downtime and expense associ-
ated with such disassembly and cleaning are reduced in
comparison with those systems where such disassembly
or extensive special positioning of the components is
required. The arrangement of the present invention thus
makes it more feasible to successively dispense material
of high purity from the same filling machine without
fear of contamination and with a minimum of downtime
for cleaning or sterilizing.

While I have shown and described several embodi-
ments in accordance with the invention, i1t 1s understood
that the same is not limited thereto but is susceptible of
numerous changes and modifications as known to those
skilled in the art, and I therefore do not wish to be
limited to the details shown and described herein but
intend to cover all such changes and modifications as
are encompassed by the scope of the appended claims.

I claim:

1. A filling machine for supplying predetermined
quantities of liquid comprising measuring chamber
means, float means positioned with clearance In said
chamber means and adapted to move up and down in at
least a portion of said chamber means with the level of
liquid in said chamber means, abutment means posi-
tioned in said chamber means above said float means for
limiting the upward movement of said float means in
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said chamber means, and seal means adjacent said abut-
ment means for sealing against said chamber means, said
seal means being arranged such that it can be moved
into and out of sealing engagement with the chamber
means without disassembly of the filling machine
thereby facilitating cleaning of said machine.

2. A filling machine according to claim 1, wherein
said seal means comprises an elastomeric member.

3. A filling machine according to claim 1, wherein
said float means is configured to act as a valve at least at
the upper end of its travel in said measuring chamber
means such that said float means cooperates with said
seal means and said abutment means to effectively close
the upper end of the measuring chamber means to pre-
vent any further increase in the level of liquid in the
chamber means.

4. A filling machine according to claim 1, wherein
said seal means is arranged such that at least the outer
edge portion of said seal means extends downwardly

10

15

and outwardly at least when the seal means is out of 20

sealing engagement with the chamber means so that
said seal means is self-draining.

5. A filling machine according to claim 1, wherein
means are provided for adjusting the position of said
abutment means in said measuring chamber means to
vary the volume of liquid supplied by said filler ma-
chine.

6. A filling machine according to claim 1, wherein
said seal means is an elastomeric member which is se-
cured to said abutment means.

7. A filling machine according to claim 1, wherein
said means limiting the downward movement of said
float means includes a stop screen positioned across the
chamber means beneath the float means.

8. A filling machine according to claim 1, wherein
said means limiting the downward movement of said
float means includes link suspension means extending
between said float means and said abutment means.

9. A filling machine according to claim 1, wherein
said seal means is carried by said abutment means and
seals against said chamber means in response to the
upward movement of said float means.

10. A filling machine according to claim 9, wherein
said seal means extends downwardly and outwardly
from said abutment means in at least the peripheral area
of said abutment means so that the float means contacts
said seal means during its upward movement in said
chamber means and moves said seal means into sealing
engagement with said chamber means.

11. A filling machine according to claim 1, wherein

said seal means is secured at a radially iner portion
thereof against a first downwardly and outwardly ex-
tending surface of said abutment means, a radially outer
portion of said seal means being spaced from a second
downwardly and outwardly extending surface of said
abutment means, said float means contacting said radi-
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ally outer portion of said seal means during its upward
movement and moving said outer portion into sealing
engagement with the chamber means and said second
surface of said abutment means.

12. A filling machine according to claim 11, wherein
said first and second surfaces of said abutment means
form an obtuse angle with one another.

13. A filling machine according to claim 1, wherein
an adjustable support means is provided for supporting
said seal means adjacent said abutment means, said sup-
port means being adjustable between a first position
where the seal means is supported so that it is in sealing
engagement with the chamber means and a second posi-
tion where the seal means is supported so that it 1s out of
sealing engagement with the chamber means.

14. A filling machine according to claim 13, wherein
said adjustable support means extends through a pas-
sage formed in said abutment means and to a location
outside of said chamber means so that the seal means
can be moved into and out of engagement with the
chamber means without disassembling the filling ma-
chine.

15. A filling machine according to claim 1, wherein
said abutment means includes passage means for gas to
exit from said chamber means during filling of said
chamber means with liquid and for gas to enter said
cylinder means during discharge of liquid from said
cylinder means.

16. A filling machine according to claim 15, wherein
said float means is configured to act as a valve at both
ends of its travel in the chamber means.

17. A filling machine according to claim 16, wherein
the upper and lower surfaces of said float means are
convex.

18. A filling machine according to claim 1, wherein
means are provided for limiting the downward move-
ment of said float means in said chamber means.

19. A filling machine according to claim 1 or 18,
wherein said measuring chamber means includes an
additional float means in the bottom of said chamber
means.

20. A filling machine according to claim 1 or 18,
wherein said measuring chamber means includes a re-
movable main chamber and an upper chamber, said
abutment means being located in said upper chamber
and wherein said main chamber is removable so that
another main chamber of different volume can be used
with said filling machine 50 as to vary the volume of
liquid supplied by the filling machine.

21. A filling machine according to claim 19, whereimn
said additional float means is configured to act as a
valve at the lower end of its travel in said measuring
chamber means to close the lower end of the measuring

chamber means.
* * x %k *
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